Gonadotropin-releasing hormone (GnRH) analogs: relationship between their structure, proteolytic inactivation and pharmacokinetics in rats.
There are two types of superactive agonists of gonadotropin-releasing hormone (GnRHa-I: (D-amino acid)6-GnRH and GnRHa-II: (D-amino acid)6-(desGly)10-GnRH- ethylamide) the high hormonal activity of which is understood to be due to their higher receptor affinity and their higher proteolytic stability as compared with the native GnRH sequence. Using the soluble fractions of various rat tissues in studies on the inactivation of GnRH peptides, we confirmed the higher proteolytic resistance of GnRHa-II, but not of D-Phe6-GnRH (GnRHa-I) and of another analog, D-Trp3-D-Phe6-GnRH, as compared with GnRH. The exact behaviour of the peptides during degradation was found to be dependent on the peptide concentrations used, showing the importance of using conditions as near to the physiological ones a possible. Towards the membrane fractions, however, the order of degradability was found to be GnRH much greater than D-Phe6-GnRH much greater than D-Trp3-D-Phe6-GnRH. The pharmacokinetic consequences of the different proteolytic degradabilities of the GnRH peptides, observed in rats, were a moderate increase in the biological half-life of D-Phe6-GnRH by 2.5-fold, as compared with GnRH, and a small increase in half-life of D-Trp3-D-Phe6-GnRH by 1.4-fold when compared with D-Phe6-GnRH. Whereas no intact GnRH was recovered in rat urine, small amounts of D-Phe6-GnRH (about 1% of dose) and high amounts of D-Trp3-D-Phe6-GnRH (25.5%) were excreted into urine. Combining the biochemical and pharmacokinetic data, it is concluded that proteolytic stability of GnRH analogs in pharmacological terms means stability towards membrane enzymes (pharmacologically-related stability) and that designing analogs with further increased proteolytic stability will be of only limited consequences with respect to their biological half-lives, the glomerular filtration rate of the kidney becoming the determining factor in the peptide clearance.